Abstract. We show preliminary results about the effective temperature, surface gravity, and projected rotational velocity of eleven M dwarfs from the comparison of high-resolution near-infrared spectra with resolving power of ∼20, 000 and atmosphere synthetic models. Our results are in good agreement with those found in the literature. We find that the haze of observed absorption features (mostly water vapor) is relatively well modeled by the synthetic spectra.
INTRODUCTION
This study is part of an effort to characterize a sample of nearby late M-dwarfs, with spectral types between M5 and M9.5, from a program of radial velocity (RV). The final objective is to discover habitable rocky planets around them. This is the main science driver of a few trailblazer projects aimed at developing high-resolution near-infrared spectrographs to measure RVs with unprecedented precision (see, e.g., [1, 2] , Martín et al., these Proc.).
In the spectral type range of interest here, most objects are expected to be very low-mass cool stars, although some of them could be young brown dwarfs. In fact, in the well-characterized Pleiades cluster, the transition between stars and brown dwarfs takes place at a spectral type of M6.5 (see [3] ). It has been estimated that the substellar-mass boundary is located at M9 for an age of 1 Gyr (see [4] ). Determination of the surface gravity in late-M dwarfs can yield constraints on their age and mass, and hence on their stellar or substellar status. An early attempt to carry out this type of analysis was made by [5] for the very low-mass binary GJ569 Bab.
The comparison of high-resolution spectroscopy with synthetic models of the atmospheres of stars provides a powerful tool to study their properties (chemical composition, effective temperature, rotational velocity and surface gravity). We have recently applied the technique of matching theoretical spectra to high-resolution data to derive the physical properties of a sample of nine T dwarfs (see [6] ). Here we present a preliminary study of 11 out of the 40 late-M dwarfs of our sample observed with the instrument NIRSPEC (see [7] ) on the Keck II telescope. We include Van Biesbroeck 10 (VB 10) in our analysis. A detailed study of the RV curve for VB10 is reported in these proceedings (Deshpande et al.) and in [8] . 
Observations
The observations were performed with the high-resolution near-infrared spectrograph NIRSPEC, which is installed at the KECK II telescope in Hawaii. The instrumental setup was selected to observe ten useful echelle orders to cover part of the J band from 1.148 to 1.346 m, a nominal dispersion ranging from 0.164 (blue wavelengths) to 0.191 Å pix −1 (red wavelengths), and a final resolution element of 0.55-0.70 Å at 1.2485 m, i.e., about the central wavelength, corresponding to a resolving power R of about 20,000 (see [9] ). For consistency we applied the data processing described in [9] .
Description of the atmosphere models
We have used two distinct atmosphere models, depending on the effective temperature (T eff ) range of interest. The general-purpose stellar atmosphere PHOENIX code (see [10] ) was used for T eff above 3000 K. In particular, we used the version 16 that includes a number of improvements compared to previous versions, such as a complete new equation of state for ions, molecules and condensation (ACES; Barman et al., in prep.), updated opacity databases, and improved line profiles for atomic lines. For T eff below 3000 K, we use the Drift-PHOENIX code, which is a merger of the PHOENIX code and the dust model Drift (see [11] ). The dust grains are composites and yield improved opacities in contrast to the grains in earlier models, and the use of a non-phase-equilibrium chemistry avoids an overestimated condensation/evaporation.
Data preparation
The synthetic models were transformed for a proper comparison with the observations as explained in del . First, models were transformed to take into account the projected rotational velocity (v rot sini) of the objects using the formalism of Gray (see [12] ). Then, they were convolved with a Gaussian that mimics the instrumental profile along the dispersion axis. The resulting spectra were finally rebinned to the same resolution of the observations and normalized over the wavelength range corresponding to order 59. A grid of synthetic models with solar metallicity, v rot sini in the range from 0 to 75 km s −1 with steps of 1 or 2 km s −1 , T eff between 1000 and 4000 K with steps of 100 K, and logg between 3.5 and 5.5 (cgs) with steps of 0.5 was generated. Observed spectra were moved to vacuum wavelengths for a proper comparison with the theoretical models. This was done from a cross-correlation analysis with each individual synthetic spectrum that allow us to determine RVs.
ANALYSIS AND RESULTS
In order to constrain the number of possible solutions for the properties of each object provided by our large set of models, we determine the minimum of the root-mean-square RMS. See [6] for a detailed description of the method. Table 1 shows the results for the eleven M dwarfs, where the spectral type (SpT) is indicated together with v rot sini, T eff , logg and the values found in the literature.
We note that the synthetic models nicely reproduce the haze of absorption features (see Fig. 1 for two examples of our sample) with abundant water vapor, although the strength of some of the faintest features is not well matched. Some of the mismatching is due to the line modeling, but also to problems in the flat-fielding (e.g., order 57 in VB10) and the subtraction of some telluric lines (e.g., order 62). We are currently investigating alternative techniques to improve the telluric subtraction (see Rodler et al. in these Proceedings).
